Should 6-thioguanine nucleotides be monitored in heart transplant recipients given azathioprine?
The commonly used immunosuppressive regimen after orthotopic heart transplantation consists of cyclosporine (CsA), azathioprine (AZA), and steroids. Although AZA therapy is generally regarded as unproblematic, its use can be associated with severe side effects, particularly myelosuppression. Since AZA is a prodrug, which must first be metabolized to its active metabolites, AZA therapy, in contrast to CsA therapy, cannot be controlled by measuring blood levels of this drug. Because of the myelosuppressive properties of the AZA metabolites, the 6-thioguanine nucleotides (6-TGN), the white blood cell count is usually monitored in patients on AZA therapy, and AZA is discontinued if neutropenia appears. In a group of 20 consecutive heart recipients, 6-TGN concentrations ranged from < 30 to 2,211 pmol/8 x 10(8) red blood cells (RBCs); levels < or = 450 pmol/8 x 10(8) RBCs were not associated with AZA-induced myelosuppression. Three cases of neutropenia were experienced, two of them with a fatal outcome. One patient died in septicemia owing to total myelosuppression. In this case an excessively high erythrocyte 6-TGN concentration (2,211 pmol/8 x 10(8) RBCs) was associated with a complete deficiency of thiopurine methyltransferase (TPMT), one of the main AZA detoxifying enzymes. The second patient, who had high RBC TPMT activity, developed neutropenia during rehabilitation, and AZA was withdrawn. Coincidentally, in this case the CsA blood level was only 132 g/L, and the RBC 6-TGN level was very low (maximum 46 pmol/8 x 10(8) RBCs). This patient rapidly developed cardiogenic shock with clinical signs of acute rejection and was given a second transplant on an emergency basis, but finally died from rejection of the second graft. Retrospectively, it was determined that neutropenia in this patient was not related to AZA toxicity. A high 6-TGN level (698 pmol/8 x 10(8) RBCs) was also seen in a third patient with mild neutropenia, who required allopurinol, an inhibitor of xanthine oxidase, the other major detoxifying enzyme for AZA. In this patient AZA therapy could be individually adapted by RBC 6-TGN monitoring. Based on our experience, we suggest that RBC 6-TGN monitoring allows for better individualization of treatment with AZA and may help avoid fatal complications.